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INTERACTIVE  HAZARDOUS  MATERIALS 
INFORMATION  SYSTEM  (HMIS): 
DESCRIPTION  AND  ASSESSMENT 


1  INTRODUCTION 


Background 

The  Army  developed  the  Hazardous  Materials 
Management  System  (HMMS)1  to  provide  information 
on  identifying,  handling,  and  regulating  hazardous 
chemical  substances  subject  to  Resource  Conservation 
and  Recovery  Act  (RCRA)  hazardous  waste  regulations 
as  implemented  by  Army  Regulation  200-1. 2  The 
Department  of  Defense  (DOD)  has  designated  the 
Defense  Logistics  Agency  (DLA)  as  the  lead  agency 
for  implementing  regulations  dealing  with  hazardous 
waste  disposal. 

In  1978,  DLA  began  developing  the  Hazardous 
Materials  Information  System  (HMIS)  to  provide 
information  to  the  field  about  the  chemical/physical 
properties  of  all  hazardous  items  procured  by  DOD 
agencies  and  guidance  on  the  proper  procedures  for 
handling  them.  HMIS  is  disseminated  to  the  field  on 
microfiche  which  is  updated  quarterly.  The  data  can  be 
“looked  at”  using  the  national  stock  number  (NSN), 
the  DLA  storage  code,  the  National  Institute  of  Oc¬ 
cupational  Safety  and  Health  (NIOSH)  code,  or  the 
Department  of  Transportation  (DOT)  hazard  class. 
DLA  has  not  provided  a  mechanism  for  locating  the 
data  by  chemical  name,  trade  name,  or  generic  name, 
although  their  database  contains  this  information. 
Often,  however,  at  the  installation  level,  the  only 
information  available  on  a  chemical  substance  is  its 
chemical  name  or  trade  name;  the  stock  number  is  not 
always  readily  available.  Therefore,  to  make  the 
HMIS  database  more  accessible  and  useful  to  field 
users,  the  U.S.  Army  Construction  Engineering  Re¬ 
search  Laboratory  (CERL)  obtained  the  data  from 
DLA  on  magnetic  tape  and  implemented  interactive 
software  to  make  it  searchable  by  chemical  name, 
trade  name,  and  generic  name,  as  well  as  by  NSN  and 
storage  code.  The  pilot  system  is  readily  available  to 
field  users  as  an  Environmental  Technical  Information 


*M.  Messenger ,  et  al„  Status  of  Hazardous  Materials  Man¬ 
agement  System  (HMMS),  Draft  Technical  Report  (U.S.  Army 
Construction  Engineering  Research  Laboratory  (CERL)). 

2 Environmental  Protection  and  Enhancement,  Army 
Regulation  200-1  (Department  of  the  Army,  IS  June  1982). 


System  (ETIS)3  subsystem  under  the  experimental 
(XPER)  module.  The  system  may  be  accessed  by  all 
Department  of  Defense  agencies,  over  toll-free  FTS, 
and  by  TELENET  phone  numbers. 

Objective 

The  objectives  of  this  report  are  to  describe  the 
development  and  use  of  the  interactive  HMIS  and  to 
assess  the  HMIS  database  as  it  is  currently  implemented. 

Approach 

The  pilot  system  was  used  to  assess  HMIS  database 
in  terms  of  the  completeness,  consistency,  and  validity 
of  its  data. 

Mode  of  Technology  Transfer 

It  is  recommended  that  the  interactive  HMIS  be 
transferred  in  accordance  with  the  provisions  of 
AR  18-1,  Army  Automation  Management,  upon 
acceptance  of  the  pilot  HMMS  by  the  Department  of 
the  Army.  Recommendations  will  be  solicited  from 
the  HMMS  user  group  regarding  proponency,  imple¬ 
mentation  alternatives,  and  necessary  modifications  to 
the  pilot  system. 


2  INTERACTIVE  HMIS 
COMMAND  LANGUAGE 

The  second  and  third  subsystems  of  the  Hazardous 
Materials  Management  System  (HMMS)  are  programs 
that  allow  interactive  searches  of  DLA’s  HMIS  safety 
and  transportation  databases.  Searches  can  be  con¬ 
ducted  using  national  stock  numbers,  chemical  names 
and  synonyms,  trade  names,  generic  names,  military 
specifications,  item  manager.  Federal  Supply  Classifica¬ 
tion  for  Manufacturers  (FSCM),  NIOSH  code  of 
ingredients,  chemical  names  of  ingredients,  DOT 
shipping  name  and  class,  and  the  DLA  storage  code  as 
search  terms,  or  keywords.  Retrievable  fields  include 
identifiers,  formulation,  health  information,  chemical/ 
physical  properties,  handling  and  spill  control,  fire  and 
explosion  hazards,  and  DOT  requirements.  Tables  1 
and  2  list  the  searchable  and  retrievable  fields  for  the 
safety  and  transport  subsystems.  These  fields  have  been 
selected  from  the  total  DLA  database  on  the  basis  of 
presumed  usefulness  to  the  Army  installation.  They  do 
not  represent  the  complete  DLA  database. 


3R.  D.  Webster,  et  al„  Modification  and  Extension  of  the 
Environmental  Technical  Information  System  (ETIS)  for  the 
Air  Force,  Special  Report  N-8/ADA079441  (CERL,  1979). 


Tablet 

Data  fields  in  the  HM1S  Safety  Subsystem 


Searchable  Fields 

NSN 
FSCM 
trade  name 
chemical  name 
generic  name 
specification 
item  manager 
storage  code 

NIOSH  codes  of  ingredients 
chemical  names  of  ingredients 

Retrievable  Fields 

1.  General  Information  (group  name:  names) 

NSN 

tradename 
chemical  name 
generic  name 
chemical  family 
chemical  formula 
FSCM 

specification 
item  manager 
manufacturer’s  name 
manufacturer's  phone  number 

2.  Formulation  (group  name:  formulation) 

first  component 
first  NIOSH  code 
%  first  component 
TLV  first  component 
second  component 
second  NIOSH  code 
%  second  component 
TLV  second  component 
third  component 
third  NIOSH  code 
%  third  component 
TLV  third  component 
fourth  component 
fourth  NIOSH  code 
%  fourth  component 
TLV  fourth  component 


fifth  component 
fifth  NIOSH  code 
%  fifth  component 
TLV  fifth  component 

3.  Chemical  and  Physical  Properties  (group  name:  properties) 

boiling  point 
vapor  pressure 
vapor  density 
solubility 
specific  gravity 
%  volatile 
evaporation  rate 
appearance  and  odor 
flashpoint 
lower  explosive  limit 
upper  explosive  limit 

4.  Fire  and  Explosion  Hazards  (group  name:  fire) 

flash  point 
extinguishing  media 
fire  fighting  procedures 
unusual  hazards 
stability 

conditions  to  avoid 
incompatible  materials 
decomposition  products 

j.  Health  Information  (group  iame:  health) 
effects  of  overexposure 
TLV  for  mixture 
emergency  first  aid 
respiratory  protection 
ventilation 
protective  gloves 
eye  protection 
protective  equipment 

6.  Handling  and  Spill  Information  (group  name:  handling) 
storage  code 
spill  and  leak  control 
waste  disposal  method 
handling  and  stotage  precautions 
other  precautions 


Table  2 

Data  fields  Contained  in  the  HM1S  Transport  Subsystem 


Searchable  Fields: 

NSN 

part  number 
DOT  shipping  name 
DOT  class 

focal  point  indicator 
FSCM 
UN  number 
UN  class 

Retrievable  Fields:  (one  group) 
NSN 

part  njmber 
unit  of  issue 
container  size 


container  type 

net  weight 

flash  point 

auto  ignition  temp 

transport  group 

ammo  compatibility  group 

DOT  shipping  name 

DOT  class 

DOT  label 

focal  point  indicator 
FSCM 
UN  number 
UN  class 

identification  number 
reportable  quantity 


The  command  languages  for  the  safety  and  trans¬ 
port  subsystems  are  identical,  with  two  basic  types 
of  commands  needed.  Search  commands  are  used 
with  the  searchable  keywords  to  retrieve  the  data 
records  of  interest  to  the  user  from  computer  storage. 
Display  commands  are  used  to  print  portions  or  all 
of  the  data  records  that  were  retrieved  with  the  prior 
search  command. 


Search  Commands 

The  prompt  for  the  system  is  a  colon;  when  the 
system  responds  with  a  colon,  that  means  it  is  waiting 
for  a  command  to  come  from  the  user.  Four  search 
commands  are  associated  with  the  interactive  HMIS 
systems.  These  commands  can  be  used  either  on  the 
keywords  or  on  fragments  of  the  keywords. 


find  <keyword  name>  Locates  all  records  in  total  database  that  contain  the 

find  <$fragment>  specified  keyword,  e.g.;  find  1,1,1 -trichloroethylene; 

find  Strichlor. 


and  <keyword  name> 
and  <$fragment> 


or  <keyword  name> 
or  <$fragment> 


except  <keyword  name> 


Searches  the  group  of  records  selected  by  the  previous 
“find”  command  for  those  that  also  contain  this 
specific  keyword,  e.g.:  and  alk-tri  solvent;  and  Salk. 

Searches  the  whole  database  for  records  containing  the 
specified  keyword  and  adds  them  to  the  group  of 
records  selected  by  the  previous  “find,”  e.g.:  or  naph¬ 
thalene,  technical;  or  Snaphtha. 

Searches  the  group  of  records  selected  by  the  previous 
“find”  or  “or”  command,  removes  those  containing 
the  keyword,  e.g.:  except  neu-tri  solvent;  except  Sneu. 


The  group  of  selected  records  is  reinitiated  with  a 
new  find  command.  Keyword  names  are  written 
completely  in  lower  case,  including  any  letters  that 
appear  as  part  of  an  NSN.  As  seen  in  Tables  3  and  4, 
keyword  names  can  be  NSNs,  trade  names,  chemical 
names,  item  (generic)  names,  and  DLA  storage  codes  in 

Table  3 

Various  Ways  Trichloroe thane  Is  Specified 
in  the  Raw  HMIS  Database 

1,1,1  -trichloroe  thane 

1,1,1  trichloroethane 

1 ,1 ,1  trichloroethane,  technical 

1,1,1  trichloroethane,  inhibited 

1 ,1 ,1  trichloroethane,  technical 

1,1,1  trichloroethane,  technical,  inhibited 

1,1,1  trichloroethane/perchlorethylene 

1,1,1  trichloroethane,  inhibited 

1 ,1 ,1  -trichloroethane 

1,1,1 -trichloroethane,  technical 

1.1.1- trichloroethane,  inhibited 

1.1.1- trichioroethanc,  technical 

1 ,1 ,1  -trichloroethane;  methylchloroform, 
trichloroethane,  technical 
trichloroethane,  technical 


the  safety  subsystem,  and  NSNs,  part  numbers,  DOT 
shipping  names,  and  DOT  classes  in  the  transport 
subsystem.  Fragment  searches,  which  must  be  identi¬ 
fied  with  a  before  the  fragment,  take  about  90 
seconds  to  complete. 


Table  4 

Various  Ways  Naphtha  Is  Specified  in  the 
Raw  HMIS  Database 

naphtha 

naphtha,  aliphatic 

naphtha  aromatic,  liquid  form 

naphtha  solvent 

naphtha,  solvent 

naphtha,aiiphatic 

naphtha  aliphatic 

naphtha  .aroma  tic 

naphtha, cleaner 

na  ph  thalene,  technical 

naphtha, solvent,alipha tic  aromatic  mixture 

naphtha, solvent,aliphatic-aromatic  mixture 

petroleum  solvent 
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Display  Commands 

Once  the  user  has  located  the  records  of  interest  in 
the  database  by  using  one  or  more  search  commands, 


a  number  of  options  are  available  for  printing  them 
out.  The  list  command  is  common  to  both  the  safety 
and  transport  subsystems;  it  can  be  used  in  two  ways. 


list  all  Produces  a  printout  of  the  information  contained  in  all 

the  data  fields  for  the  selected  records  (see  Tables  1 
and  2). 

list  <field  name>  Produces  a  printout  of  the  information  contained  in 

just  the  specified  fields  for  the  selected  records,  e.g.: 
list  trade  name,  flash  point,  ventilation. 


As  many  fields  as  desired  can  be  used  with  the  list 
command;  they  must  be  separated  by  commas,  with 
no  spaces. 

To  consolidate  the  information  into  logical  groups, 
the  safety  subsystem  has  an  additional  command  for 
printing  the  data.  The  S3  separate  dataflelds  have  been 


arranged  into  six  groups  containing  related  informa¬ 
tion:  identifiers,  formulation,  chemical/physical  pro¬ 
perties,  fire  and  explosion  hazards,  health  factors,  and 
handling  and  spill  cleanup.  Table  1  shows  the  datafields 
contained  in  each  group  and  the  valid  group  names.  All 
the  datafields  contained  in  any  group  can  be  printed 
using  the  display  command: 


display  <group  names>  Produces  a  printout  of  the  information  contained  in 

the  data  fields  for  those  groups,  e.g.:  display  names, 
properties,  handling. 


The  group  names  are  separated  by  commas,  with  no  spaces. 


Other  Commands 

show  fields 


show  <field  name> 


save  <filename> 


restore  <filename> 


bye 

end 

quit 


Prints  the  names  of  the  datafields  that  can  be  used 
with  the  list  command.  These  are  the  same  lists  shown 
in  Tables  3  and  4. 

Prints  all  die  actual  keywords  found  in  the  raw  data¬ 
bases,  just  for  the  searchable  fields.  This  produces  quite 
a  lengthy  listing  (~19,000  safety,  ~20,000  transport). 

Saves  the  current  group  of  records  in  either  the  safety 
or  transport  subsystem  for  restoration  in  the  other. 
Serves  as  a  link  between  the  two  systems  to  avoid  the 
need  to  repeat  lengthy  searches.  Filename  is  any  1- 
through  14-character  name  that  the  user  chooses. 

Recalls  the  records  previously  saved  in  the  sister  sub¬ 
system.  Those  records  are  instantly  ready  to  be  listed, 
without  using  any  of  the  search  commands. 

To  leave  the  systems 
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3  ASSESSMENT  OF  THE  HMIS  DATABASE 


HMIS  data  comes  solely  from  material  safety  data 
sheets  (MSDS)  (Figure  1)  obtained  from  the  manu¬ 
facturer  of  each  product.  Unfortunately,  the  only 
information  mandatory  on  an  MSDS  is  the  national 
stock  number  and  the  contract  number  under  which 
the  item  is  procured.  Many  manufacturers  do  not 
provide  the  rest  of  the  information  requested  on  the 
MSDS.  As  a  result,  the  HMJS  databases  are  incomplete. 
A  search  of  the  database,  using  the  interactive  software 
developed  by  CERL,  showed  that  S3  percent  of  all  the 
datafields  in  the  safety  database  have  been  left  blank, 
and  29  percent  of  the  item  (generic)  names  and  73 
percent  of  the  chemical  names  are  missing.  In  the 
transport  database,  56  percent  of  all  datafields,  12 
percent  of  the  DOT  shipping  names,  and  42  percent 
of  the  DOT  classes  are  lacking.  In  the  interactive  HMIS 
system,  the  words  “no  data”  indicate  that  that  field 
has  been  left  blank;  other  terms,  such  as  “n/a”  and 
"none,”  have  been  input  by  DLA. 

Besides  lacking  nearly  half  the  relevant  information 
for  each  chemical,  the  HMIS  databases  are  missing  a 
complete  list  of  NSNs  synonymous  with  each  chemical 
name.  This  is  a  problem,  because  HMIS  is  an  NSN- 
based  system;  that  is,  the  NSN  is  the  entry  point  used 
to  retrieve  data  on  chemical  names  and  trade  names. 
The  Federal  Supply  Classification  System  (FSC),  which 
assigned  NSNs  to  items  to  be  procured,  is  a  DLA 
function;  therefore,  it  would  be  useful  to  make  a 
complete  list  of  all  NSNs  synonymous  with  a  particular 
chemical  name.  This  could  be  done  by  computer 
searches  through  the  master  cross  reference  list  (MCRL) 
which  correlates  item  names  with  NSNs.  It  would  be 
preferable  to  implement  this  sort  of  organized  ap¬ 
proach  toward  combining  the  HMIS  databases.  CERL 
obtained  the  MCRL  and  searched  it  for  four  common 
chemicals.  The  NSNs  resulting  from  this  search  were 
then  compared  to  those  found  in  the  HMIS  databases 
for  the  same  chemical  name.  The  HMIS  databases  were 
found  to  contain  47  percent  of  the  relevant  NSNs  for 
trichloroethylene,  16  percent  for  methanol,  32  per¬ 
cent  for  benzene,  and  20  percent  for  acetone.  Thus, 
with  the  current  system,  there  is  a  danger  that  users 
who  fail  to  find  a  particular  NSN  in  the  HMIS  data¬ 
bases  may  assume  a  particular  material  is  not  hazardous 
when,  in  fact,  it  is. 

Another  problem  is  that  the  NSNs  in  the  HMIS 
databases  are  not  unique.  New  NSNs  are  assigned  to 
chemical  products  based  on  different  degrees  of 


purity  and  different  sizes  of  containers.  In  the  current 
HMIS,  25  percent  of  the  NSNs  in  the  safety  database 
and  19  percent  of  those  in  the  transport  database  are 
associated  with  more  than  one  record.  Clearly,  this 
repetition  of  stock  numbers  stems  from  the  practice 
of  basing  the  HMIS  databases  completely  on  MSDS’s 
and  disregarding  other  sources  of  data,  including 
information  already  in  the  HMIS.  Consolidating  or 
comparing  the  information  from  different  manu¬ 
facturers  of  the  same  chemical  compound  would 
provide  a  way  of  filling  some  of  the  gaps  in  the  data¬ 
bases  and  checking  the  validity  of  the  data  being 
supplied  by  different  manufacturers. 

Some  of  the  data  in  HMIS  are  incorrect,  sometimes 
dangerously  so.  This  was  illustrated  by  a  simple  test 
performed  on  the  safety  database.  Using  the  assigned 
search  terms  for  trichloroethylene,  methyl  ethyl 
ketone,  and  xylene,  all  the  data  records  for  these  pure 
chemicals  were  pulled  out  of  the  database  and  stored  in 
separate  files-one  for  each  chemical.  (All  three  of 
these  chemicals  are  common  solvents  widely  used 
throughout  industry  and  the  Army:  their  properties 
and  handling  requirements  are  well  known  and  widely 
available.)  The  computer  then  sorted  the  file  con¬ 
taining  the  records  for  each  chemical  so  all  the  same 
datafields  were  grouped  together;  i.e.,  all  the  handling 
requirements  for  trichloroethylene  were  in  one  place 
and  could  be  compared.  This  exercise  showed  that 
much  of  the  data  in  the  HMIS  databases  are  wrong. 
Figures  2,  3,  and  4  are  examples  of  some  of  the  in¬ 
correct  data  found. 

Figure  2  contains  selected  datafields  for  the  13 
records  found  in  the  HMIS  safety  database  for  methyl 
ethyl  ketone  (MEK).  All  records  selected  deal  with 
98  to  100  percent,  or  essentially  pure,  MEK.  The  first 
problem  of  note  is  that  only  9  of  the  13  NSNs  found 
in  HMIS  are  unique;  the  other  four  are  repeats.  A 
comparison  of  this  list  with  the  MCRL  shows  that 
HMIS  includes  9  out  of  the  possible  19  stock  numbers 
under  which  MEK  is  procured. 

The  second  datafield  shown  in  Figure  2  is  vapor 
pressure.  This  varies  from  70  to  100.  with  no  unit  of 
measurement  given.  The  solubility  data  vary  from 
25  percent  to  27.1  percent  to  “appreciable”  to  “very 
soluble”  to  “no  data”  for  6  of  the  13  records.  Using 
similar  techniques  for  collecting  and  sorting  data,  some 
of  the  “no  data”  gaps  could  be  filled  in.  and  vague 
terms,  such  as  “appreciable,"  could  be  weeded  out 
without  consulting  any  other  references.  It  would  also 
be  possible  to  identify  probable  errors,  such  as  a  vapor 
pressure  given  as  1 00  when  all  the  rest  are  around  70. 
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Figure  2.  Raw  data  from  HMIS  safety  database  showing  missions,  inconsistencies,  and  errors  in  information  given 
for  98  to  100  percent  pure  methyl  ethyl  ketone  (MEK). 
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Figure  2.  Cont’d. 
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I  Figure  3.  Raw  HMIS  Data  for  95  to  100  percent  pure  trichloroethylene. 
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Figure  3.  Corn'd. 
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chlorides 

no  data 

contact  with  flames/hot  surfaces  mar  form  corrosive  acid 

fumes 

noc  considered  a  f laamable  liquid  hazard  under  normal 

industrial  use  conditions 

n/a 

no  daca 
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Figure  3.  Cont’d. 
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Figure  4.  Raw  HMIS  data  for  xylene. 


Of  greater  concern  than  erroneous  physical/chemical 
data  are  errors  in  the  qualitative  data  concerning 
proper  handling  procedures.  Three  of  the  records 
recommend  water  spray  as  an  extinguishing  medium, 
two  others  say  that  water  spray  is  ineffective,  and  the 
other  eight  records  do  not  even  mention  it.  Similarly, 
under  the  “unusual  hazards”  category,  two  of  the 
records  indicate  there  are  none,  while  others  indicate 
MEK  is  a  serious  fire  hazard  and  reacts  with  oxidizers. 
Under  “conditions  to  avoid,”  both  “none"  and  “heat, 
sparks,  and  open  flame”  are  indicated  in  separated 
records.  Under  “incompatible  materials,”  “none,” 
“oxidizers”  and  “alcohol,  amines,  pyridines,  ammonia, 
caustics,  inorganic  acids”  are  given  in  separate  records. 
Under  “decomposition  products,”  “none”  and  “carbon 
monoxide”  are  indicated.  These  kinds  of  inconsistencies 
are  common  throughout  the  database.  Figures  3  and  4 
show  similar  examples  for  trichloroethylene  and  xylene. 

The  biggest  problem  with  these  errors  is  that  HMIS 
has  been  marketed  as  an  NSN-based  system.  Most  users 
are  accustomed  to  using  the  database  by  entering  it 
with  one  NSN,  rather  than  by  selecting  a  chemical 
name  that  would  allow  comparison  of  the  data.  The 
user  who  selects  by  one  NSN  has  a  50/50  chance  of 
getting  no  data;  of  the  data  obtained,  there  is  another 


50/50  chance  that  it  is  correct.  Moreover,  without 
referring  to  outside  information,  the  user  who  selects 
all  the  records  pertaining  to  a  particular  chemical 
still  will  not  know  which  records  contain  correct 
information. 


4  CONCLUSION 


This  report  has  described  the  development  and  use 
of  a  program  that  allows  interactive  searches  of  the 
Hazardous  Materials  Information  System  (HMIS) 
safety  and  transport  databases.  The  interactive  program 
was  also  used  to  assess  the  completeness,  consistency, 
and  validity  of  data  contained  in  the  HMIS  database. 

It  was  found  that  the  data  are  incomplete,  incon¬ 
sistent,  and  in  many  cases,  incorrect.  Users  of  the 
interactive  programs  are  therefore  urged  to  conduct 
searches,  using  assigned  search  terms  rather  than 
national  stock  numbers,  so  that  as  many  records  as 
possible  pertaining  to  the  same  chemical  compound 
can  be  retrieved  and  compared. 
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